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Abstract: In this talk, I will first provide an example of how medical image 

registration is beneficial for the automatic twinning of the heart's anatomy. 

This process involves reconstructing 4D smooth anatomical geometries from 

a few sparse images. After twinning, I will discuss how this technique aids in 

the classification and prediction of heart conditions, particularly those that 

pose significant health risks, such as pulmonary hypertension. By improving 

the accuracy of these predictions, medical professionals can make better-

informed decisions and potentially save lives. Following this introduction, I 

will detail the integration of prior knowledge in neural network architectures 

for medical image registration. More specifically, I will cover how 

incorporating existing medical data and knowledge into neural network 

algorithms can enhance their performance and interpretability. I will also 

focus on methods for registering high-dimensional medical images efficiently. 



The discussion will highlight techniques that ensure the process is fast, 

precise, and data-efficient, addressing the challenges of handling large and 

complex medical datasets. Our approaches not only improve the accuracy of 

image registration but also reduce computational costs, making it more 

practical for real-world medical applications.  
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